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tial evidence bearing on the theory that the Druids 
came from the south, while the British Celts came 
from the east; that they, or their representatives, 
were in Britain before the Celts—that is, in the 
Neolithic age or the age of the megalithic monu¬ 
ments ; and that the Druids of the times of Caesar 
and Pliny were priests or professors of a Criti¬ 
cised Iberic system. As evidence, the southern 
origin of the oak-mistletoe association would agree 
admirably with some syntactical peculiarities of 
British Celtic speech which are distinctly non- 
Aryan, and have been traced southward through 
North African dialects to ancient Coptic. 

John Griffith. 


FAGNANO’S MATHEMATICAL WORKS. 
Opere Matematiche del Marchese Giulio Carlo de’ 
Toschi di Fagnano. Pubblicate sotto gli 
auspici della Societa Italiana per il Progresso 
delle Scienze dai soci V. Volterra, G. Loria, 
D. Gambioli. Volume Primo. Pp. ix + a-q + 474. 
Volume Secondo. Pp. xi + 471. Volume Terzo. 
Pp. xi + 227-1-2 plates. (Milano, Roma & 
Napoli: Albrighi, Segati e C., 1911 and 1912.) 
Price 40 lire (complete in three volumes). 

G iulio carlo dei toschi di 

FAGNANO was born in Senegal on 
September 26, 1682, and died there on May 18, 
1766. In his boyhood he composed poetry; later 
on he was attracted to the study of philosophy 
and became a follower of Leibniz and Newton. 
At the age of fourteen he went to college at Rome, 
but his taste for mathematics only developed later, 
and he had to devote himself to its study without 
assistance out in Senegal. Although he became 
absorbed in his mathematical studies sometimes 
for days at a time, he also occupied himself with 
administrative work, and gave expert advice to 
the Pope Benedict XIV. regarding the safety of 
the cupola of St. Peter’s at Rome. In return, the 
Pope promised to publish his “ Mathematical Pro¬ 
ductions,” but for some reason the promise 
was not fulfilled, and they were not published until 
1750. 

The best-known original work of Fagnano is 
that referring to the rectification of curves. 
“Fagnano’s Theorem,” relating to certain 
properties of arcs of ellipses, has frequently figured 
in English text-books, and is now recognised as 
the starting-point from which sprang the modern 
theory of elliptic functions. That such was actu¬ 
ally the case is confirmed in the preface to these 
volumes, where it is stated that the work of Euler 
and Jacobi was initiated by the examination of 
a presentation copy of Fagnano’s works, received 
by the Berlin Academy of Sciences. 

NO. 2257, VOL. 90] 


This and other circumstances led the Italian 
Association for the Advancement of Science to 
undertake the publication, not only of Fagnano’s 
“Mathematical Productions,” but also of his un¬ 
published writings and correspondence, the work 
being placed in the hands of Profs. Volterra, 
Gino Loria and Gambioli. 

The first two volumes contain the “ Produzioni,” 
as originally published by Fagnano. The greater 
part of vol. i. is taken up with a treatise on the 
geometrical theory of proportion, which includes 
the whole of the propositions in Euclid’s fifth 
book. In addition, vre have papers on the 
solution of the cubic and biquadratic and on the 
mathematics of gambling, with special reference 
to lotto—a subject of considerable importance in 
Italy, where the Banca di lotto is a source of 
revenue to the State. The second volume con¬ 
tains a treatise on rectilinear triangles, and 
Fagnano’s contributions to the study of analysis. 
These latter, unlike the former, consist of a series 
of short papers which perhaps constitute the 
most important of Fagnano’s works. The third 
volume consists of work not included in Fagnano’s 
opus magnum, namely, articles published after the 
appearance of the “ Productions ” in 1750, as 
well as correspondence. The collection of the 
material for this volume is due to Prof. Gambioli. 
A biography of Count Fagnano forms a, fitting 
conclusion. 

The series of volumes forms a useful addition 
to the archives of mathematical history. That the 
original work of this mathematician still opens 
up fields for investigation is shown by a recent 
paper on elliptic trammels and Fagnano points, 
contributed to The Mathematical Gazette for May 
and July, 1911, by Mr. Percy J. Harding. 

G. H. B. 


GEOLOGY IN THE SOUTHERN 
HEMISPHERE. 

(1) South African Geology. By Prof. E. H. L. 
Schwarz. Pp. 200. (London: Blackie and 
Son, Ltd., 1912.) 3s. 6 d. net. 

(2) Geology of New Zealand. By Dr. P. Marshall. 
Pp. viii + 218. (Wellington, N.Z. : J. Mackay, 
Government Printer, 1912.) 

(3) An Introduction to the Geology of New South 
Wales. By C. A. Siissmileh. Pp. xii + 177. 
(Sydney, N.S.W. : W. A. Gullick, Government 
Printer, 1911.) 5s. 

HESE three books are written with an 
educational purpose, and are kept within 
the limits of size suitable for schools. They alike 
bear witness to the prominent place taken by 
geology in the outlook of settlers in the southern 
hemisphere. Where human history may be traced 
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back into prehistoric anthropology through the 
brief period of two centuries, the earth itself, the 
land that is still in process of exploitation, makes a 
very natural appeal. The Geological Survey in such 
countries takes the place of an Academy of Inscrip¬ 
tions, ~ and now the laboured memoirs of the 
surveys are being condensed for students who are 
to take their stand as citizens. South Africa, 
Australia, and New Zealand, armed with such 
accurate knowledge, will soon offer little field for 
those spirited romanticists, the company promoters 
of the mining world. 

(1) Prof. Schwarz, however, is himself romantic. 
He stands among the prophets, and is apt to 
perceive the sunburst where some of us still 
remain doubtful of the dawn. A touch of adven¬ 
ture is imparted to the present volume by his 
unhesitating acceptance of the very attractive 
planetesimal hypothesis, and of the far more 
dubious conclusions of Brun in the volcanic field. 
We are invited by him to a well-planned arena, 
where nineteenth-century champions may be seen 
rolling in the dust. Apart from this, he sets out 
very justly to teach elementary geology in South 
Africa by South African examples. His treat¬ 
ment is so sound that we resent the introduction 
of the European Zechstein and Kellaways series, 
and so forth, in the table following p. 124, however 
necessary these trifles may still be in examinations 
conducted on traditional lines. 

The author starts in his preface with the fact 
that brooks are unknown to his students, and by 
p. 34 we have a description of boulder-streams 
after torrential rains, on p. 35 we talk of vleys 
and vloers, and on p. 64 we realise, from a 
modern subtropical instance, the origin of our 
own “crystalline sandstones.” The African 
climate permeates such chapters, and we must not 
complain if the pumpkin-like roches moutonnees 
on p. 43 and the treatment of glaciation on 
pp. 40 to 44 appear to European minds defective. 
There are some slips in the writing which suggest 
haste, as when a bore-hole is stated (p. 34) to 
be 6000 ft. thick, and when melilite-basalt (p. 63) 
is described without mention of the mineral 
melilite. 

In an account of heat-weathering, which is very 
properly emphasised on p. 71, we are told that 
the corners of a block expose a larger surface to 
the sun than the flat sides. The matter is 
better expressed in Prof. Marshall’s “Geology of 
New Zealand ” (p. 46). Prof. Schwarz concludes 
with an account of the stratified series in the South 
African provinces and in Rhodesia, illustrated by 
maps and drawings of fossils, and full of interest 
for European as well as African readers. 

(2) Prof. Marshall’s book, coming so soon after 
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Prof. Park’s larger treatise, reminds us at once 
of the stratigraphical controversies that still await 
settlement in New Zealand. Dwellers in the 
British Isles find it hard to comprehend the vast 
series of rocks in other lands that may be devoid 
of fossil evidence; but it is equally hard to compre¬ 
hend why an unconformity should be demanded as 
a proof of the distinction between two successive 
geological systems. This seems the main point 
with those who, like Prof. Marshall, reject the 
view that the Waipara scries is Cretaceous, and 
insist on giving us a Cainozoic. group which 
begins with Cretaceous types of life (p. 197). An 
author who believes “that too much attention has 
been paid in the past to the palzeontological 
evidence ” seems to mark out his systems on older 
grounds than those put forward by William Smith. 

The book is very well illustrated by photo¬ 
graphs, and, like that of Prof. Schwarz, intro¬ 
duces students to geology by means of the features 
of the home-country in which they live. Glaciers 
and recent volcanoes are brought in as present 
witnesses, and the geographer and geologist in 
other lands will welcome this convenient and well- 
printed volume. One does not demand a full 
treatment of rocks or minerals in a book that has 
another and a special aim; but the chemical 
formulae on pp. 12 to 20 require a good deal in 
the way of correction and punctuation. 

(3) Mr. Siissmiich’s book, also in the same 
convenient format, is issued by the Department of 
Public Instruction of New South Wales. It pre¬ 
supposes a knowledge of geological principles, 
and brings together a large amount of matter that 
is distributed through official reports. This treat¬ 
ment allows of greater detail than can be intro¬ 
duced into the volumes on South Africa and New 
Zealand. We find pleasure, however, in comparing 
the account of the Glossopteris flora (p. 91) or the 
Palaeozoic glacial beds (pp. 61 and 96) with the 
remarks of Prof. Schwarz on similar occurrences 
in South Africa; and there is no doubt that the 
three books should stand near together in our 
libraries. Through its design, that on New South 
Wales is naturally the most informing. 

G. A. J. C. 


OUR BOOKSHELF. 

The Twenty-Seven Lines upon the Cubic Surface. 
By Prof. A. Henderson. Pp. vi+100+13 
plates. (Cambridge: University Press, 1911.) 
Price 45. 6 d. (Cambridge Tracts in Mathe¬ 

matical Physics. No. 13.) 

This volume is a record of an individual attempt 
to construct numerical models of the cubic surface, 
founded on the lines of the surface; it is carried 
through with great earnestness, and so far as 
possible with the simplest materials; its obvious 
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